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Abstract:  A region’s creative resources include its inventors. So policies 
conducive to inventors’ productivity or to attracting productive inventors may 
promote regional development.  Prior work found inventor mobility related to 
productivity for a sample of German inventors, but included a regional effect only 
in the form of city size. We analyze patents filed in the US from Germany, France 
and the UK by nearly 7,500 “prolific” inventors (those with fifteen or more 
inventions).  We measure inventor mobility across regions, companies and 
technologies. We analyze the relationships among mobility, productivity and 
value for prolific inventors. We find that geographic mobility increases inventor 
productivity in the UK and France but not in Germany and that geographic 
mobility does not seem to be related to the value of inventions except in Germany 
where it may have a negative effect. 
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_____________________________________________________________ 
1   Introduction 
      
Regional creative resources include inventors. Therefore policies conducive to inventors’ 
productivity or to attracting productive inventors promote regional development.  In this 
paper we analyze the ways in which the mobility of inventors is related to inventors’ 
productivity and to the value of their inventions. We analyze patents filed in the US 
patent office from Germany, France and the UK by more than 250,000 inventors.  We 
measure inventor mobility in three dimensions: across companies, across technologies 
and across regions. We focus on “prolific inventors,” those, with many inventions 
because they are the most productive and contribute the most to value. We provide the 
first systematic analysis of the relationships among mobility, productivity and value for 
prolific inventors. 
 
2  The Mobility of Inventors 
 
Mobility is inextricably related to location because we define mobility in terms of 
changes in locations.
2  It is but a small step to proceed from the idea that location is an 
input to production (Moses: 1958) to the idea that mobility is an input to production 
because mobility is essentially a change in location. Mobility is a change in location in 
some dimensional space. If the space is geographic, we may observe intraurban, 
interurban, interregional or international mobility which we call migration (immigration 
or emigration); if the space is the industrial structure of an economy, we may observe intrafirm (division-to-division or branch-to-branch), firm-to-firm, or industry-to-industry 
mobility; and if the space is technological, we may observe movement from one detailed 
technological class to another or from one broad technological class to another. 
 
Mobility in these three dimensions
3 can be illustrated as in the three dimensional cube of 
Figure 1. Whether a given change in location in any dimension is sufficient to register as 
mobility depends on the scale of measurement used. If the scale for geographic mobility 
is national, changes in location from one region within a country to another will 
not register as mobility. Similarly altering the scale of measurement in either the 
industrial structure or technological dimension may affect the amount of measured 
activity observed.  We regard each inventor as having a trajectory within the cube over 
the course of his or her career.
4 Some inventors may never move, depending on the levels 
of aggregation used to define a move in each dimension. If movement is identified using 
firms in the industrial structure dimension, regions in the geographic dimension, and 
broad classes in the technology dimension, the immobile inventor is one who stays at the 
same firm, in the same region, patenting in the same broad patent class. 
 
Cubes like Figure 1 can also be used as a conceptual basis for understanding aggregate 
mobility in a whole economy as the changing distributions of patents in the three 
dimensions. If each cell contains the relative proportion of all the patents filed by all 
inventors during some period of time, then comparisons of cubes for different periods of 
time (perhaps successive 10-year periods) would clearly reveal changes in patenting 
patterns as shifts in relative densities over time. For example, in recent periods software 
patents and, most recently, business methods patents (in the US) have increased 
dramatically, in both absolute and relative terms.  In the cube the relative density in the 
technological dimension would reflect this development but might also reveal whether 
there has been a significant accompanying shift in the locus of invention in the industrial 
structure or geographic dimensions.  
 
Sometimes our concept of mobility of inventors can also be described as a “spillover.” 
Spillovers of technology can be explained using a cube like the one in Figure 1. When a patent granted to an inventor at one geographic/technology/industry-structure location 
cites a prior patent, we can draw a vector from one patent to another. We can say that 
there has been a spillover if the vector begins in one cell and ends in a different one. A 
spillover may be simply in the geographic dimension from one place to another, but 
might also, in the case of a citation to a patent in a different technological class, identify a 
spillover in the technology dimension. Citation of an earlier patent from a firm in a 
different industry can identify a spillover from one industry to another. When citations 
are to an inventor’s own prior work (self-citations), then the spillover coincides with our 
notion of mobility for the inventor who has cited his or her own work. In this paper we 
will not focus on spillovers and their effects. We will limit ourselves only to the mobility 
of single inventors. However, we will note that a medium through which any of the three 
forms of spillovers just identified can operate is clearly the mobility of inventors: when 
an inventor moves, his or her cumulative knowledge also moves to the new position.  
 
2.1  Empirical Aspects of Mobility 
 
Figure 2a shows, as an example, the trajectory of an actual French inventor with only ten 
inventions in the three dimensions.
5 In the figure the numbers in the circles represent the 
temporal sequence of his inventions. To aid in understanding the three dimensional 
trajectory, projection of it onto two dimensional planes have also been made.   
Figure 2b shows a projection of the French inventor’s trajectory onto technology-
assignee space. The technology classes of the inventor’s inventions are shown on the 
vertical axis. This inventor has worked in two broad classes (1 and 3) and, within those, 
in 4 more detailed classes (14, 15, 31, and 33). The example inventor has unassigned 
patents (designated as an assignee of 0) and has assigned his patents to 2 other assignees 
(71345 and 484060). The identities of the assignees are shown in Figure 2c. Note that a 
single assignee, such as Roussel, can have names in the NBER datafiles that are quite 
variable but, as long as all receive the same assignee number, there is no ambiguity.
6 
Note also that the Boots Company is located in Great Britain and not in the city that the 
example inventor listed as his residence. 
 Figure 2d shows a projection the invenor’s trajectory onto assignee-city space and Figure 
2f shows a projection of the inventor’s trajectory onto technology-city space. The names 
of the cities in these figures are shown in Figure 2e.  
 
Clearly identifying cities of residence would seem to be necessary for meaningful 
analysis of the geographic mobility of inventors. Some of the cities of residence of the 
example inventor seem to be readily distinguishable from each other, such as C1 and C2 
in figure 2e. However, many city names are not so easily distinguished, especially in 
countries such as France where names may be compound and they may be written in a 
variety of ways, such as C1 and C3 in Figure 2e, which may be the same or closely-
related cities.  Such names may be written in English or the native language and they may 
be written with or without an official designation that follows a name, such as “sur 
Saone” in Montmerle sur Saone, where the last part may be omitted in some documents 
but not in others. Also close-in suburbs of larger cities often have variants of the city’s 
name  as theirs. The problem of inferring inventor geographic mobility from a change in 
residence city name, is not solved even after the city name variants problem has been 
resolved. The problem of a “significant” geographic move remains. Moves within an 
urban area from city to suburb or from suburb to suburb should not be counted as 
significant geographic moves from the point of view of identifying the role of geographic 
mobility in the productivity and contributions to value of an inventor.
7 In the analysis 
reported below we resolve this issue for France by being able to assign the cities in 
France to regions and then to only attribute geographic mobility to inventors who move 
from one region to another.
8,9 We have not yet resolved the issue for other countries. 
 
2.2  From Mobility to Productivity and Value 
 
The scale, determinants and effects of inventor mobility have been analyzed recently by 
Hoisl (2007), Schankerman et al. (2006), and Trajtenberg (2004) among others. Hoisl, 
using European patents (a survey of 3049 German inventors) finds that an increase in 
inventor productivity (number of patents per inventor) decreases the number of moves 
from firm to firm. She tests the causality of productivity of inventors on inventor mobility and finds that more productive inventors are not more mobile from firm to firm. For 
Hoisl, a move increases productivity (number of patents) but an increase in productivity 
decreases the probability of observing a move. Hoisl has investigated the differences in 
gains from a move between high and lower performing inventors. Schankerman et al. 
(2006) have studied the mobility of inventors (using patents in the software industry in 
the US). Their findings are in accord with Hoisl’s: they show that the very productive 
inventors have a decreasing probability of move between assignees as their careers 
progress (Schankerman et al., 2006; 26). 
 
As far as value of inventions is concerned, Trajtenberg (2004) showed that interfirm 
mobility is related to inventor's patents more technologically focused (more concentrated 
in technological categories) and having more valuable (i.e. more cited patent) patents (but 
the opposite in Japan). He pointed out that the Israeli inventors who tend to move more 
frequently both across countries and between assignees have the more highly cited 
patents. But he concludes that there exists an endogeneity problem: we cannot determine  
if it is the (high) value of invention that provokes the move or if it is the learning effect 
due to the move that tends to increase the invention’s value. Schankerman et al. (2006) 
discuss the issue of inventor mobility in the frame of the matching hypothesis in the 
context of the software industry. Asymmetric information between employer and 
employee about the value of an invention should be a relevant incentive for a move. 
We extend these studies by considering prolific inventors, the source, as we will 
show,
10of most innovation (not all inventors), in three countries, using several indicators 
for productivity and several indicators of value of inventions and several kinds of 
mobility. We analyze the three countries separately because differences in both the 
patenting systems and in the institutional aspects of patenting systems across countries 
may produce differences in behaviours and responses. Previous research has found 
significant differences in inventive behaviour across countries (Gay et al. 2008). 
 
Several authors (Hoisl , 2007; Schankerman, et al., 2006)  have described mechanisms by 
which mobility should lead to higher productivity or lower productivity. Others (e.g., Ali 
et al.: 2007) have been surprised at their finding that productivity is the same for movers and nonmovers. However, we note that, if mobility is a neoclassical equilibrium process, 
in equilibrium one would not expect to find productivity differentials. The argument is as 
follows: wages are determined by the demand for labor, which is found as a function of 
the marginal revenue product of inventors. In global competitive markets without 
distortions, prices of products (and thus the market values of inventions) will be 
equalized everywhere. Thus the demand for innovation (and inventors) depends on the 
marginal physical product of the inventors. If wage rates, which are equal to the marginal 
revenue product of the inventors, in one place (in geographic, industrial structure and 
technology space) are higher than in another,  inventors will be offered incentives 
(perhaps just the higher wage) to move toward the higher productivity locations. If there 
are diminishing marginal returns to innovation, the process will lead to flows of inventors 
(mobility) until wage rates are equilibrated. In this view, observed productivity 
differentials represent disequilibria: either the mobility has not yet corrected a 
discrepancy, or a productivity differential has just arisen. Our analysis does not presume 
that equilibrium is observed in our data. In fact, our observations on the mobility of 
inventors are evidence of disequilibrium.  
 
3   Prolificness 
 
The distribution of number of patents by inventors is clearly not normal, in fact it 
is highly skewed, with most inventors having few inventions and a few inventors having 
many inventions. Prior work (Le Bas et al.:1990) has established that the prolific 
inventors produce more valuable patents (as measured by citations). In this paper we 
focus on these prolific inventors as the ones most valuable in contributing to economic 
development and seek to understand the determinants of their mobility. In particular we 
focus on those inventors who have fifteen or more patents. 
 
4  Variable Definitions and Data Issues 
 
4.1   Basic data  
 We use data obtained from the National Bureau of Economic Research (NBER) on 
individual utility patents
11 filed in the United States Patent and Trademark Office 
(USPTO) from 1975 through 2002 from France, Germany and the U.K. We consult the 
USTPO directly to refine data and to clarify questions regarding the NBER data.
12 We 
use the basic NBER data on patents to compute a number of measures for individual 
patent holders and produce a data set of nearly 250,000 inventors for our three countries. 
We then limit the analysis to only the prolific inventors (those with 15 or more patents) 
and end up with nearly 7,500 inventors. Summary statistics on the data appear in Table 2 
below.  
 
4.2 Measuring  prolificness 
 
No theory leads to a clear delineation of the number of patents needed to qualify an 
inventor as “prolific.” In our analysis we use 15 patents to identify prolificness, a number 
that takes us far to the right in the distribution of numbers of patents by an inventor. In 
work not reported here we have systematically examined the sensitivity of the results to 
alternative larger or smaller numbers of patents to identify prolificness. We have found 
that the results are not significantly different for alternative definitions of prolificness. 
 
4.3  The truncation problem 
 
Our data begin in one year (1975) and end in another (2002). For inventors whose entire 
inventive career falls within this span of years, there is no problem of bias from omitted 
years of activity before or after the sample period. However, for inventors who were 
already active prior to the sample or who remain active after the sample period, the 
truncation problem may be significant. All of our measures such as duration of patenting 
career, number of citations and number of patents will be underestimated if the sample 
truncates the careers of inventors. We have tested the robustness of our estimates to the 
truncation problem by estimating the relationships only for inventors whose patenting 
careers seem to fall wholly within the sample (those who have no inventions prior to 
1980 and none after 1997). We did not find significant differences in our results and conclude that the truncation problem is not significant enough to exclude any 
observations. While there may be a few individuals whose patenting careers have been 
truncated, we are confident that they are so small in number as not to significantly affect 
our results.  
 
4.4  Accounting for inventor careers effects 
 
In our data set we observe that there are some inventors with careers of patenting that 
span many years and others whose fifteen or more patents are all produced in a very short 
period. To account for this variation we measure the duration of an inventor’s career 
(years from first to last patent application, inclusive) and adjust other effects for duration. 
We use duration to compute productivity, value, and interfirm mobility on a per year of 
career basis.  
Some investigators (e.g., Hoisl: 2006, 2007; Schankerman, Shalem and 
Trajtenberg: 2006) have tracked the numbers of patents and/or the numbers of citations 
that an inventor has prior to a move from one firm to another. Moves are assumed to be 
based only on past performance. We adopt a different approach, essentially assuming that 
the number of inventions that an inventor eventually produces is a measure of the 
potential that the inventor has always had. We assume that employers make rational 
(mostly accurate) predictions about the future productivity of inventors when they are 
hired. This assumption allows us to compute single measures of productivity or average 
citations per patent for each inventor. 
 
4.5   Measuring inventor productivity 
 
The simplest measure of an inventor’s productivity is the number of patents he had 
obtained (patent grants) over a career. We adjust this for the career length to obtain the 
average number of patents per year as our productivity measure. Alternatives include the 
number of patent applications, instead of grants, or the number of design and utility 
patents. However, the number of patents per year is intuitively appealing, easily 
understood and computed and has been used by others, so it is our choice. We add to the simple average a measure of the dispersion of patenting activity over the inventor’s 
career. The measure we use in our analysis is the inverse of dispersion: it is the 
Herfindahl-Hirschman Index for the time pattern of the number of patents in each year. 
We might have chosen the n-year concentration ratio instead, but the HHI more 
appropriately gives extra weight to years of higher concentration.  
 
4.6  Measuring the value of an inventor’s inventions  
 
The research literature on patents has, in the absence of any other measures for large 
patent data sets, accepted the number of citations as a good proxy for the value of a 
patent. The value of an inventor’s patents can then be measured as the total number of 
patent citations. An inventor’s value can alternatively be viewed as his total number of 
citations, his average number of citations per patent, his average number of citations per 
year or his average number of citations per patent per year. The total number of citations 
fits with the concept of an inventor’s potential but, just as with productivity it needs to be 
corrected for the duration of a career so the number of citations per year is a good 
measure. It is our primary measure of value but we also consider the number of citations 
per patent and the number of citations per patent per year. Truncation of the data set at 
the end of the time period is also a problem for patent citations and could be even more 
serious a problem than it is for counting the number of patents. However this is mitigated 
by the observation that most citations of patents come in the first few years after they are 
issued.  
 
4.7  Measuring geographic mobility 
 
We identify two kinds of interregional moves, inter-city moves and international moves. 
We refer to both as geographic mobility. We identify inventor geographic moves from 
changes in the inventor’s place of residence from one patent to another. Our measures of 
mobility are then the numbers of international and inter-city moves that an inventor has 
made. International moves do not duplicate inter-city moves. We do not have data for 
international moves of our UK inventors.  
4.8  Measuring interfirm mobility  
 
 Hoisl (2007) and many others have confirmed that most inventors work for firms and 
assign their patents to them. The simplest way of identifying interfirm mobility ( an 
industrial structure move from one firm to another) is to simply count the number of 
firms for which an inventor has worked and assume that the number of moves is this 
number minus one.  However, this approach does not allow for the movement away from 
a firm and a subsequent return to it. Nor does such a measure consider the temporal 
pattern of the inventor’s association with different firms. Another type of measure that 
might have been used is a measure of concentration, either the percentage of patents at n 
firms with the highest percentage (an n-firm concentration ratio) or a Herfindahl-
Hirschman Index that accounts for the variability in the distribution of patents across 
firms. However, these measures also fail to consider the temporal pattern in any way (as a 
count of the number of firms also does not).   
 
Still another way to measure interfirm mobility is to list an inventor’s patents 
chronologically and to count a move each time the assignee of the patent changes. Such a 
count results in the maximum possible measure of the number of moves that an inventor 
makes. Under this definition a single inventor in our data set would be said to have 
moved 53 times. Such a high level of mobility may correctly represent the inventor, but 
certain patterns of assignees seem to call that definition into question.
13 For example 
suppose that Inventor # 1 assigns his first patent to firm A, the second to firm B, and the 
third to firm A, the fourth to firm B and so forth through the assignment of the tenth 
patent to firm B.  Inventor # 2 assigns her first five patents to firm A and the next five to 
firm B. Inventor # 1 will be counted as having 9 moves  while Inventor # 2 will have only 
1 move. This example is shown in Table 1. Surely this result does not adequately capture 
a strong sort of mobility well. In attempting to deal with this problem we have measured 
moves in several alternative ways. In the alternatives we consider whether or not the 
inventor returned to a prior assignee within some specified period of time. If so, we do 
not consider the temporary or transient change in assignee to be an indication of a strong variety of mobility. Table 1 shows such a definition, requiring a two year persistence of a 
change to qualify for a move, applied to the data for Inventor #3. Such a definition also 
has the advantage of compensating for the lack of application dates for patents. We know 
the numbers of moves measures under these definitions will be smaller than under the 
first definition. In results not reported here we have used several of these alternative 
definitions of mobility and have found, surprisingly, that our results are not sensitive to 
the definition of mobility.  
 
4.9 Measuring  technological  mobility  
 
Among the possible measures of technological mobility of inventors that we considered 
were a count of the number of different technological fields in which an inventor has 
worked and the number of changes from one technological field to another. These 
measures are similar to the interfirm mobility measures discussed in the preceding 
paragraph. In the case of technologies, though, the temporal pattern of an inventor’s 
patenting in different fields does not seem to be of as much interest as the temporal 
pattern of interfirm mobility. Consequently we determined that a concentration measure 
would be good.  We considered technology concentration ratios for the single highest 
concentration field and for the top two as well as other pre-determined numbers. 
However, the Herfindahl-Hirschman Index (HHI) for technological fields appeals 
because of its greater emphasis (through the squaring of each field’s percentage) on 
higher concentrations. We implemented the HHI at the level of six broad technological 
fields.  Patenting in more than one of the 36 more detailed technology fields (as defined 
in the NBER data) was observed to be very frequent and moves within the broader 
categories were also observed to be very frequent. Thus it seemed that the moves 
between the six broad technology classes might be more indicative of real technological 
mobility by inventors. We retained information on the broad fields with the highest 
concentration so that we could examine whether or not inventors who concentrate in each 
of the categories have significantly different behavior with respect to mobility, 
productivity and value. 
 Table 2 is a summary of the definition and measurement of the variables we use in our 
analysis. Table 3 presents the means of all the variables in each of the three countries. 
Given the large sample sizes that we have in each of the countries, the results are 
statistically different from each other. However, we find the similarity of the measures 
for inventor’s careers, their mobility, their productivity and the values of their inventions 
across the three countries to be remarkable. As will be seen below there are behavioral 
difference such that one cannot simply pool the data and ignore cross-country effects, but 
the similarity of the measures is nevertheless worth noting. 
 
5 Models 
  To test for the effects of interregional mobility on productivity and value and thus 
the viability of using methods to promote inventor geographic mobility as a regional 
economic development tool, we model the impact of prolific inventors’ interregional 
mobility on 
(1) inventor productivity as measured by the number of patents per year, and 
(2) the value of an inventor’s patents as measured by the number of citations.  
To better understand the whole set of relationships among mobility of various kinds, 
productivity and value we also model 
  (3) geographic mobility, as measured by the number of inter-city moves,  
(4) technical mobility, as 1- the concentration ratio for shares of patents in the 
most frequent of the six broad technology classes,
14and 
(5) interfirm mobility, as measures as the number of moves per year. 
We model these five variables as functions of  
(a) the same variables, as right-hand side explanatory variables,  
 (b) the inventor’s international geographic mobility (for France and Germany 
only because of data limitations,  
(c) technological mobility,  
(d) the inventor’s career pattern of patenting (with an HHI calculated for the share 
of the number of patents in each year of the inventor’s career),
15  
(e) the duration of an inventors career (f) possible systematic difference across technological classes (with fixed effect 
dummy variables for the 6 broad technical categories).  
We have also considered the possibility of simultaneous relationships among the different 
kinds of mobility in the way that Hoisl (2007) did, but have not found significant results 
with our data.
16 
 
6 Estimation  Issues 
 
All of our estimates use robust standard errors so that we do not have to be concerned 
about the effects of heteroscedasticity and, since our observations are inventors’ careers, 
we do not have serial correlation problems with our estimates. The dependent variables 
for our value and geographic mobility equations are integer count variables (number of 
citations for the value equation and number of moves from one city to another for 
geographic mobility). We estimate the parameters assuming both Poisson and negative 
binomial distributions. We find little difference in the estimates and no evidence of 
overdispersion so we report only the Poisson distribution results. The dependent variables 
for our productivity and interfirm mobility equations are numbers of patents or numbers 
of moves per year of an inventor’s career within our dataset. The values are technically 
truncated at 0, but have enough variability and range so that we are able to estimate the 
parameters with ordinary least squares. Our dependent variable for technical mobility is 
(1- a technical concentration ratio), which is strictly limited to the range from zero to one. 
Consequently we use censored normal (Tobit) analysis to obtain our parameter estimates.   
 
7 Discussion  of  Results 
 
Our results are presented in Tables 4 - 8. Table 4 shows that geographic mobility 
contributes positively to the productivity of inventors in the UK and in France but not in 
Germany. International mobility is insignificant for all three countries. The differentiation 
of German inventors form those in the UK and Franc is also seen in the result shown 
where patent value decreases productivity in Germany but not in the UK or France. 
Technical mobility (movement of an inventor from one technical field to another) is associated with lower productivity in all three countries, but movement from firm to firm 
is associated with increased productivity, perhaps indicating that the causality here is 
reversed (more productive inventors may be lured to new firms for higher salaries). 
Higher productivity is also positively associated with temporally concentrated patterns of 
inventing and longer gaps between patents are associated with lower productivity. 
 
Table 5 reveals, surprisingly, that higher value does not result from greater interregional 
mobility at the city level in any country and that international mobility has a negative 
effect for German inventors. Higher productivity is associated with higher value as 
expected while technical mobility reduces value and interfirm mobility increases it. These 
results are consistent with the findings for productivity in Table 4. The policy 
implications of the combined results in Tables 4 and 5 are that there is only weak support 
for mobility as an economic development strategy. 
 
Table 6 shows how the other measures contribute to geographic mobility as measured by 
city to city moves. International mobility is also associated with city-to-city mobility. 
Interfirm mobility is strongly associated with intercity moves indicating that inventors 
who move are generally not being transferred within the same company to a different 
location. Productivity has an insignificant effect on mobility except ion Germany where it 
is negative. We again have the surprising result that value is negatively related to 
mobility but here the direction of casualty is correct for the explanation given above. 
Technical mobility is seen to increase mobility probably showing that individuals who 
move find new stimuli for their research in their new locations. Inventors with their 
patents concentrated in shorter time periods also tend to move more although we have not 
yet ascertained whether the concentration is before, during or after a move. We suspect 
that it is before or after because inventors with longer gaps in their inventive activity 
move more. The time gap in this case in negative only for Germany. 
 
Table 7shows that technical mobility is positively associated with moves from city to 
city, with more valuable patents, and with longer careers. However, it is negatively 
associated with productivity and with temporally concentrated activity. Table 8 shows that interfirm mobility is associated with geographic mobility as expected. Productivity is 
positively related to interfirm mobility in all three countries but citations only have a 
significant effect in the UK where it is positive. Technical mobility is positively 
associated with interfirm mobility but is insignificant in the UK. Temporal concentration 
increases interfirm mobility in France and Germany but is insignificant in its effect in the 
UK. Longer careers and gaps in productivity both reduce interfirm mobility. The career 
result shows that interfirm mobility is probably associated with early careers. 
  
Overall we find a great deal of consistency in the estimation results both across the three 
countries and across equations within countries. With the exception of the broad 
technology category dummy variables, most of the coefficients for most of the variables 
in most of the equations are statistically significantly different from zero and many have 
expected signs as well.  
 
8 Concluding  comments 
 
Our results indicate that the evolving policy emphasis on the role of the knowledge 
economy in economic development may lead to the identification of prolific inventors as 
especially significant regional resources. Many locations (especially US states) are 
placing increased emphasis on the role of innovation in leading economic development. 
Consequently policies that may attract prolific inventors (such as states providing 
assistance with patenting or proof-of-concept funding and other kinds of financing that 
are difficult for inventors to obtain) may be effective additions to the array of policies 
being employed. Economic development is today a very competitive activity and regions 
that ignore any potential means to increase their advantages do so at their peril.  
 
The research reported in this paper is preliminary but it has shown strong connections 
among various forms of inventor mobility, patent values, inventor productivity. Further 
research should be devoted to defining these processes more precisely and to expanding 
the set of countries in the analysis. Further study may also benefit from a multi-
dimensional analysis of the data, both vertically, as this paper has focused on, as well as horizontally, taking into account the potential impacts of various factors influencing 
mobility, productivity and value not merely as a resulting effect, but also as an initiator 
and driver for mobility and or productivity. Further attention should also be paid to the 
possibility of simultaneous relationships among the independent variables.  
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Notes 
 
1 This paper was prepared for presentation at the Tinbergen Institute Conference, Creative, 
Intellectual and Entrepreneurial Resources for Regional Development: Analysis and Policy.VU 
University, Amsterdam, June 2009. 
2 The idea that the location of economic production has an effect on production has a long history 
in neoclassical economics. Adam Smith’s early discussions of specialization and division of labor 
in the The Wealth of Nations (1776) as well as David Ricardo’s analysis of comparative 
advantage by countries essentially subscribe to the notion. It was made explicit by Wilhelm 
Launhardt  in The Theory of the Trace: Being a Discussion of the Principles of Location 
(1872), was elaborated by Alfred Weber in his Theory of the Location of Industries (1909) and 
reached a high level of mathematical precision in Leon Moses’ (1958) analysis of the location of 
production as an input to production.  
3 Geography, industrial structure and technology are not the only dimensions in which mobility 
can be observed. For example, an inventor’s inventions may find application in different 
consumption good classes. Significant dimensions usually exhibit a hierarchical structure within 
major categories and within which distance has some meaning. As a counter example, consider 
that the color of an inventor’s inventions is another dimension in which mobility might be 
observed, but it is not a significant one.  
4 Other dimensions of an individual inventor’s career trajectory that can be measured include the 
number of patents granted within any time period, the cumulative number of patents he has been 
granted, his average number of patents per year, the cumulative number of citations his patents 
have received in subsequent patent applications, his average number of citations per year, the size 
of his research team, the size of the firm he is working for during any time period and others.  
Many of these have been considered by authors such as Hoisl (2007) and Schankerman, Shalem 
and Trajtenberg, (2006). We include a number of these in the analysis that follows. 
5 We use the example of an inventor with only ten inventions rather than one of our prolific 
inventors with fifteen or more inventions as described further below because the diagrams become 
very complex and difficult to decipher when there are too many inventions. The issues revealed 
with the ten inventions are the same as those that would be revealed for a prolific inventor. 
6 However, there are significant ambiguities in assignee data. Corporate names that can be written 
in a variety of ways, such as the example of Roussel, may receive multiple assignee numbers. 
Such multiple assignee numbers will result in an overestimation of  the amount of  interfirm 
mobility observed. Similarly, mergers and acquisitions may result in an assignee name change that 
does not imply any kind of mobility. We follow many other researchers in using reported assignee 
numbers despite these difficulties. Our own and others (e.g., the NBER’s) on-going efforts to 
resolve ambiguities in the identification of assignees may eventually permit analysis of the effects 
of this problem, if any, on the results.  
7 Our own and others (e.g., the NBER’s) on-going efforts to resolve ambiguities in the 
measurement of geographic location mobility through the assignment of latitude and longitude                                                                                                                                                  
coordinates to reported cities may eventually permit much more analysis of this dimension of 
mobility. 
8 The regional assignments were done by knowledgeable French-speaking researchers.  
9 We acknowledge that the “border” problem is not eliminated by using movement from region to 
region, However, we believe that it is substantially minimized based on our inspection of the data 
for France which has revealed very few moves that might be of this nature. 
10 See also Le Bas et al. (2009). 
11 We follow the practice in most patent research of using only “utility” patents and not “design” 
patents in the analysis in this paper. However, we believe that there is useful information in the 
design patent data regarding both interfirm and geographic mobility that has not yet been 
exploited. We intend to investigate this possibility in future research. 
12 We are aware of imperfections in the NBER data but follow most other researchers is making 
use of the vast amount of work that the NBER has done to produce it patent data sets. We are 
aware that NBER is in the midst of a substantial updating of its patent data bases. We have found 
some minor errors with respect to city names and the truncation of assignee names in our data  but 
have not found errors serious enough to affect our results. 
13 The NBER data set does not include the application dates for patents. Because the lag between 
application and issuance of a patent is highly variable it is difficult to distinguish the sequence of 
moves, especially moves within a year. 
14 We use the same measure of technological concentration, the Hirshman-Herfindahl Index, as 
used by Hoisl (2007). 
15 We also include other characteristics of the temporal pattern of patenting because examination 
of the distributions for individual inventors revealed many patterns with respect to skewness and 
kurtosis of the distributions. These measures are included in our results but are not discussed 
because their coefficients vary in sign and significance in ways that do not yield a consistent 
explanation. 
16 We obtained two-stage least squares estimates for the equations using combinations of the 
omitted variables as instruments.   
Figure 1. Dimensions of an inventors’ work 
  
Figure 2a. The career trajectory of an inventor with 10 inventions in the three dimensions of mobility. 
 
 
 
Figure 2b. Projection of an inventor’s career trajectory onto technology‐assignee space. 
  Assignees: 
                                   0 
  •UCLAF; ROUSSEL (ROMAINVILLE, FR) 
  •UCLAF; ROUSSEL (FR) 
                                   71345 
  •THE BOOTS COMPANY PLC (NOTTINGHAM, GB) 
                                   484060 
  •ROUSSEL UCLAF (PARIS, FR) 
  •ROUSSEL UCLAF (FR) 
Figure 2c. Identities of the inventor’s assignees as identified in the NBER patents database.  
 
 
Figure 2d. Projection of an inventor’s mobility trajectory onto assignee‐city space. 
 
Cities: 
 C1   L'AUMONE (FR) 
 C2   MENUCOURT (FR) 
 C3   SAINT‐OUEN L'AUMONE (FR) 
Figure 2e. Identities of the inventor’s city of residence as entered on his USTPO patents and in 
the NBER patent database.     
Technical Fields: 
 14   CHEMICAL – Organic Compounds 
 15   CHEMICAL – Resins 
 31   DRUGS & MEDICAL – Drugs 
 33   DRUGS & MEDICAL – Biotechnology 
Figure 2f. Projection of an inventor’s career trajectory onto technology‐city space. 
 
 
 
 
 
 
 Table 1. Examples of Alternative Ways of Counting Numbers of Moves 
      Inventor #1  Inventor #2  Inventor #3 
Invention  Year  Assignee  Move  Assignee  Move  Assignee  Move  Move (2 year) 
1  1  A  0  A  0  A  0  0 
2  2  B  1  A  0  B  1  0 
3  3  A  1  A  0  A  1  0 
4  4  B  1  A  0  B  1  1 
5  5  A  1  A  0  B  0  0 
6  6  B  1  B  1  A  1  1 
7  7  A  1  B  0  A  0  0 
8  8  B  1  B  0  B  0  1 
9  9  A  1  B  0  B  0  0 
10  10  B  1  B  0  A  1  0 
Number of 
Moves        9     1     5  3 
 
 Observation Units Observations are individual inventors
Definition or formula to calculate
Inventor Career Measures
Career_Duration Year of last patent application ‐ Year of first patent application + 1
Career_ Prod_Years The number of years with at least one application in the data set
Career_Time_Gap The maximum number of years between two consecutive applications in the data set
Inventor Geographic Mobility Measures
Res_Moves_City Number of times inventor moved his residence to different city within a country
Res_Moves_Intl Number of times the inventor moved his residence to different country
Inventor Productivity Measures
Patents_Number Number of patents
Patents_per_Year Patents_Number/Career_Duration
Patents_per_Prod_Years Patents_Number/Career_ Prod_Years
Value of Inventor's Patents Measures
Citations_Number Sum of all citations for the inventor's patents
Citations_per_Patent Citations_Number/Patents_Number
Measures of Inventor's Temporal Patenting Pattern
Patent_Time_Conc Time Concentration =  Share of patents in the year with the most patents
Patent_Time_HHI Herfindahl‐Hirschman Index = Sum of squared shares for patents per year 
Patent_Time_Skew Skewness of patents per year distribution (NA if it cannot be calculated)
Patent_Time_Kurt Kurtosis of patents per year distribution (NA if it cannot be calculated)
Inventor's Technical Mobility Measures
Tech_Cat_Mobility_Conc 1 ‐ Share of inventions in the dominant category at the six‐technical‐category level
Tech_Cat_Mobility_HHI 1 ‐ Herfindahl‐Hirschman Index (=  Sum of squared shares) for the six technical category distribution 
Tech_Cat_Moves Number of moves from one of the six technical categories to another during the inventor's career
Tech_Field_Moves Number of moves from one of the 30 technical fields to another during the inventor's career
Inventor's Interfirm Mobility Measures
Firm_Moves Number of times the inventor changed assignees in the sequence of his patents
Firm_Moves_Adj Number of times the inventor changed assignees with more than 2 years since the last observed move
Table 2. List of Variables
VariableTable 3. Variable Means for Prolific Inventors from Three Countries for 1980‐2002
All 3 
Countries UK France Germany
Number of Observations 7437 950 1163 5324
Inventor Career Measures
1 CAREER_DURATION Number  18.272 17.584 17.334 18.599
2 CAREER_PROD_YEARS Number  11.848 10.854 11.343 12.136
3 CAREER_TIME_GAP Number  4.301 4.488 4.176 4.295
Inventor Geographic Mobility Measures 
4 RES_MOVE_CITY Number  2.410 3.083 1.737 2.432
5 RES_MOVE _INTL Number  0.009 NA 0.040 0.033
Inventor Productivity Measures
6 PATENTS_NUMBER Number  28.479 24.287 26.363 29.690
7 PATENTS_PER_YEAR Ratio 1.752 1.641 1.714 1.780
8 PATENTS_PER_PROD_YEARS Ratio 2.413 2.351 2.357 2.436
Value of Inventor's Patents Measures           
9 CITATIONS_NUMBER Number  131.567 130.784 119.899 134.256
10 CITATIONS_PER_PATENT Ratio 4.655 5.356 4.577 4.548
Measures of Inventor's Temporal Patenting Pattern
11 PATENT_TIME_CONC Percentage 0.221 0.239 0.226 0.217
12 PATENT_TIME_HHI Index number 0.135 0.148 0.140 0.132
13 PATENT_TIME_SKEW Number ‐ 0.090 ‐0.132 ‐0.119 ‐0.076
14 PATENT_TIME_KURT Number  0.180 0.343 0.243 0.137
Inventor's Technical Mobility Measures         
15 TECH_CAT_CONC Percentage 0.759 0.753 0.775 0.756
16 TECH_CAT_HHI Index number 0.669 0.664 0.691 0.665
17 TECH_CAT_MOVES Number  1.687 1.555 1.424 1.768
18 TECH_FIELD_MOVES Number  3.681 3.044 2.961 3.952
Inventor's Interfirm Mobility Measures
19 FIRM_MOVES Number  5.098 4.808 4.842 5.206
20 FIRM_MOVES_ADJ Number  2.736 2.659 2.494 2.802
Major Category Fixed Effects
21 MAJ_CAT_1 Dummy (0‐1) 0.383 0.265 0.313 0.419
22 MAJ_CAT_2 Dummy (0‐1) 0.045 0.092 0.084 0.027
23 MAJ_CAT_3 Dummy (0‐1) 0.200 0.328 0.273 0.161
24 MAJ_CAT_4 Dummy (0‐1) 0.095 0.101 0.111 0.091
25 MAJ_CAT_5 Dummy (0‐1) 0.181 0.122 0.132 0.202
26 MAJ_CAT_6 Dummy (0‐1) 0.097 0.092 0.086 0.100Productivity Measure: Patents per Year             
(Dependent Variable) Coef. p‐vlaue Coef. p‐vlaue Coef. p‐vlaue
Geogrphic Mobility Measure 1: Inter‐city 0.025 0.0376 0.0425 0.027 ‐0.001 0.877
Geogrphic Mobility Measure 2: International N/A N/A ‐0.0697 0.285 0.453 0.396
Patent Value Measure: CITATIONS PER PATENT 0 007 0 363 ‐0 0080 0 288 ‐0 024 0 000
UK France Germany
Table 4. The Impact of Inventor Geographic Mobility on the Productivity of Prolific Inventors in the UK, France 
and Germany
Patent Value Measure: CITATIONS_PER_PATENT 0.007 0.363 ‐0.0080 0.288 ‐0.024 0.000
Technical Mobililty Measure: 1‐TECH_CAT_CONC ‐0.440 0.000 ‐0.2711 0.045 ‐0.758 0.000
Interfirm Mobility Measure: FIRM_MOVES 0.424 0.001 0.364 0.002 0.683 0.000
PATENT_TIME_HHI 4.996 0.000 3.699 0.000 1.810 0.000
PATENT_TIME_SKEWNESS 0.079 0.020 ‐0.007 0.803 0.009 0.559
PATENT_TIME_KURTOSIS 0.062 0.003 0.105 0.000 0.116 0.000
CAREER_DURATION ‐0.019 0.028 ‐0.001 0.889 ‐0.004 0.452
CAREER_TIME_GAP ‐0.170 0.000 ‐0.233 0.000 ‐0.246 0.000
MAJ_CAT_1 0.030 0.704 0.298 0.000 0.176 0.000
MAJ_CAT_2 0.049 0.691 0.170 0.033 0.146 0.040
MAJ_CAT_3 0.276 0.001 0.427 0.000 0.457 0.000
MAJ_CAT_4 0.177 0.118 0.115 0.109 ‐0.032 0.529
MAJ_CAT_5 0.193 0.050 0.114 0.140 ‐0.002 0.962
C 1.706 0.000 1.837 0.000 2.617 0.000 C 1.706 0.000 1.837 0.000 2.617 0.000
R‐squared 0.474 0.376 0.303
Number of Observations 950 1163 5324Value Measure: Number of Citations                      (Poisson 
Estimation)
(Dependent Variable) Coef. p‐vlaue Coef. p‐vlaue Coef. p‐vlaue
Geogrphic Mobility Measure 1: Inter‐city moves ‐0.001 0.920 ‐0.005 0.601 ‐0.005 0.283
Geogrphic Mobility Measure 2: International moves N/A N/A ‐0.056 0.254 ‐0.094 0.030
Productivity Measure: PATENTS PER YEAR 0 304 0 000 0 262 0 000 0 156 0 000
Table 5. The Impact of Inventor Geographic Mobility on the Value of Patents of Prolific Inventors in the UK, France and 
Germany
UK France Germany
Productivity Measure: PATENTS_PER_YEAR 0.304 0.000 0.262 0.000 0.156 0.000
Technical Mobililty Measure: 1‐TECH_CAT_CONC ‐0.015 0.904 ‐0.056 0.520 ‐0.166 0.004
Interfirm Mobility Measure: FIRM_MOVES_PER YEAR 0.145 0.021 0.042 0.421 0.147 0.000
PATENT_TIME_HHI ‐2.674 0.000 ‐1.742 0.000 ‐3.551 0.000
PATENT_TIME_SKEWNESS 0.000 0.997 ‐0.021 0.242 0.072 0.000
PATENT_TIME_KURTOSIS 0.036 0.000 0.043 0.000 0.085 0.000
CAREER_DURATION 0.043 0.000 0.049 0.000 0.046 0.000
CAREER_TIME_GAP ‐0.038 0.005 ‐0.067 0.000 ‐0.096 0.000
MAJ_CAT_1 0.082 0.285 0.085 0.148 0.087 0.011
MAJ_CAT_2 0.270 0.018 0.167 0.041 0.232 0.001
MAJ_CAT_3 0.097 0.187 0.119 0.040 0.005 0.900
MAJ_CAT_4 0.096 0.355 0.058 0.378 0.110 0.008
MAJ_CAT_5 0.082 0.317 0.132 0.036 0.102 0.004
C 3.961 0.000 3.824 0.000 4.456 0.000
R‐squared 0.409 0.564 0.426
Number of Observations 950 1163 5324Geographic Mobility Measure: RES_MOVES_CITY
(Dependent Variable) Coef. p‐vlaue Coef. p‐vlaue Coef. p‐vlaue
FIRM_MOVES/CAREER_DURATION 0.689 0.000 0.549 0.000 0.819 0.000
RES_MOVE _INTL NA NA 0.195 0.000 0.221 0.012
PATENTS_PER_YEAR 0.026 0.269 0.032 0.190 ‐0.027 0.079
CITATIONS_PER_PATENT ‐0.013 0.103 ‐0.025 0.079 ‐0.013 0.002
1‐TECH_CAT_CONC 0.616 0.000 0.741 0.000 1.444 0.000
PATENT_TIME_HHI 0.303 0.380 ‐2.103 0.059 ‐0.361 0.274
PATENT_TIME_SKEW ‐0.067 0.001 ‐0.062 0.016 ‐0.039 0.003
PATENT_TIME_KURT ‐0.020 0.064 0.012 0.693 0.015 0.015
CAREER_DURATION 0.044 0.000 0.034 0.000 0.057 0.000
CAREER_TIME_GAP 0.004 0.760 0.007 0.832 ‐0.016 0.025
MAJ_CAT_1 ‐0.076 0.355 ‐0.083 0.721 0.162 0.000
MAJ_CAT_2 ‐0.184 0.076 ‐0.027 0.894 0.002 0.981
MAJ_CAT_3 ‐0.189 0.016 ‐0.335 0.004 0.032 0.503
MAJ_CAT_4 ‐0.230 0.015 ‐0.109 0.603 0.113 0.022
MAJ_CAT_5 ‐0.032 0.782 ‐0.086 0.750 0.160 0.000
C ‐0.006 0.742 ‐0.037 0.073 ‐0.899 0.000
R‐squared 0.322 0.239 0.475
Number of Observations 950 1163 5324
Table 6. Determinants of Geographic Mobility of Prolific Inventors in the UK, France and Germany
UK France GermanyTechnical Mobility Measure: 1‐TECHNICAL CATEGORY 
CONCENTRATION (Tobit estimates)
(Dependent Variable) Coef. p‐vlaue Coef. p‐vlaue Coef. p‐vlaue
RES_MOVE _CITY 0.018 0.000 0.020 0.000 0.019 0.000
RES_MOVE _INTL NA NA ‐0.015 0.472 0.015 0.215
FIRM_MOVES/CAREER_DURATION 0.079 0.001 0.059 0.008 0.080 0.000
PATENTS_PER_YEAR ‐0.017 0.009 ‐0.012 0.065 ‐0.014 0.000
CITATIONS_PER_PATENT 0.000 0.859 0.000 0.997 0.002 0.056
PATENT_TIME_HHI ‐0.171 0.179 ‐0.205 0.211 0.101 0.138
PATENT_TIME_SKEW 0.009 0.150 0.003 0.657 0.006 0.037
PATENT_TIME_KURT 0.002 0.448 0.002 0.573 ‐0.002 0.089
CAREER_DURATION 0.003 0.075 0.004 0.018 0.003 0.001
CAREER_TIME_GAP ‐0.004 0.314 ‐0.001 0.894 0.002 0.201
MAJ_CAT_1 ‐0.075 0.004 ‐0.115 0.000 ‐0.166 0.000
MAJ_CAT_2 0.005 0.885 ‐0.004 0.893 0.053 0.004
MAJ_CAT_3 ‐0.018 0.449 ‐0.002 0.929 ‐0.043 0.000
MAJ_CAT_4 0.018 0.558 0.017 0.539 ‐0.050 0.000
MAJ_CAT_5 0.024 0.404 ‐0.022 0.407 ‐0.062 0.000
C 0.193 0.000 0.170 0.001 0.201 0.000
Number of Observations 950 1163 5324
Table 7. Impact of Geographic Mobility on the Technical Mobility of Prolific Inventors in the UK, France and Germany
UK France GermanyInterfirm Mobility Measure: FIRM_MOVES/CAREER_DURATION
(Dependent Variable) Coef. p‐vlaue Coef. p‐vlaue Coef. p‐vlaue
RES_MOVE _CITY 0.0409 0.000 0.033 0.000 0.060 0.000
RES_MOVE _INTL NA NA ‐0.005 0.843 ‐0.052 0.182
PATENTS_PER_YEAR 0.061 0.030 0.038 0.002 0.040 0.000
CITATIONS_PER_PATENT 0.009 0.001 ‐0.001 0.629 0.001 0.285
1‐TECH_CAT_CONC 0.218 0.298 0.141 0.002 0.198 0.000
PATENT_TIME_HHI 0.350 0.641 0.565 0.003 0.476 0.000
PATENT_TIME_SKEW ‐0.007 0.206 0.005 0.578 ‐0.027 0.000
PATENT_TIME_KURT 0.002 0.003 0.003 0.572 0.000 0.826
CAREER_DURATION 0.001 0.044 0.004 0.010 ‐0.002 0.025
CAREER_TIME_GAP ‐0.012 0.004 ‐0.016 0.002 ‐0.010 0.000
MAJ_CAT_1 ‐0.045 0.041 0.075 0.012 0.022 0.073
MAJ_CAT_2 ‐0.054 0.001 0.072 0.062 ‐0.005 0.855
MAJ_CAT_3 ‐0.064 0.001 0.024 0.413 0.007 0.618
MAJ_CAT_4 ‐0.081 0.000 0.024 0.459 0.011 0.453
MAJ_CAT_5 ‐0.097 0.000 0.061 0.061 0.003 0.786
R‐squared 0.184 0.093 0.383
Number of Observations 950 1163 5324
Table 8. Interfirm Mobility of Prolific Inventors in the UK, France and Germany
UK France Germany